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§7. Performance of X ray Pulse Height 
Analyzer in LHD 
Muto, S., Kato, A., Morita, S. 
A pulse height analyzer (PHA) for 
observing x rays is applied to plasma experiments 
in Large Helical Device (LHD). 
Figure 1 shows the schematic view of the 
PHA mounted in an assembly installed on #2-0 
port (horizontal port).l) The assembly consists of a 
ceramic break with bellows, an evacuating system, 
an x ray filter exchanging system, an automatic 
liquid nitrogen transfer system. The PHA is a 
Si(Li) semiconductor x ray detector which has four 
Si(Li) elements with 12.5 Jlm Be window. The 
evacuating systen1 and the filter exchanging systen1 
are externally controlled by a VME through 
RS232C and GP-IB, respectively. The whole 
systems have been successfully operated during 
plasma experiments. In particular, vibration 
dumpers and a copper shield have been impoltant 
to reduced the electtic noise of the detector. 
The line-of-sights of the detector is tilted to 
the mid plane of the plasma. A calibration of the 
detector has been carried out by using a soft x ray 
source which emits the Ka line of Fe. The energy 
resolution (FWHM) of the detector is better than 
500 eV at 6.5 keY with the shaping time of 0.5 
Jlsec. 
Measurements of x ray from NBI plasma 
have been performed and spectra have been 
successfully obtained. Figure 2 shows a typical 
line spectrum measured through a external Be filter. 
The thickness of the filter is 30 Jlm. The 
accumulation time of the spectrum has been 
approximately 1000 msec. The three lines in the 
figure are corresponding to the metallic line of Cr, 
Fe, and N i, respectively. The vacuum vessel of 
LHD is made of stainless steel which includes Fe, 
Ni, and Cr. 
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Fig 1. X ray pulse height analyzer installed on a 
horizontal port of LHD. 
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Fig2. Line spectrum emitted from 
impurities existing in the plasma. 
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